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BRASWELL ENGINEERING, INC.

2440 Sandy Plains Road
Building 3, Suite 201
Marietta, Georgia 30066-7217
(770) 565-0035

October 23, 2000

Comments and Additional Information
On
Appeal Resolution for

Congaree River in Richland
and Lexington Counties, S.C.




Introduction:

The appeal resolution documents for the Richland and Lexington Counties Flood
Insurance Studies were prepared and submitted by FEMA to the communities in
response to appeals received by FEMA on the revised flood studies. The documents
and subsequent meetings were initiated by FEMA in an effort to resolve any
questions, discrepancies or appeals concerning the FIS.

As a part of the appeal process, Braswell Engineering, Inc. prepared a report
entitled "Proposed Revision to The Congaree River Floodway at Cross Section
226700, dated November 30, 1999. The report dealt with the "n" value discrepancy
found between the actual site conditions and the modeled values and their impact on
the resultant flood elevations and floodway configuration.

Additional information is being presented in this report to further support the
original appeal data as well as provide the impact of the "n" value change to the
resolution floodway model presented by FEMA on October 18, 2000.

Additional Data:

At the request of FEMA representatives and in support of the original appeal
request, photographs were made of the Congaree River floodplain conditions within
the right overbank area of Cross Section "A" (226700) in Lexington County. The
photographs, along with their descriptions and a map showing their location, are
contained within the appendix of this report. The photographs clearly support the
previous assumption, that the "n" value of 0.03 used in the NH data between GR
stations 25101 and 30259. 4 was not representative of the existing composite floodplain
conditions and that a weighted average value of 0.09 would provide an accurate
portrayal of the site. The higher "n" value would also be more consistent with the
overbank values used to model upstream and downstream cross sections.

The HEC-2 floodway data for the Congaree River provided and dated October 18,
2000 was revised using the 0.09 value on the NH line between Stations 25101 and
30259.4 at Cross Section 226700. The revised model resulted in a narrower floodway
at C.S. 226700 with only a slight increase in the 100-year and floodway elevations
above the current (10/18/00) FEMA model. The increase in elevations averaged from
0.1 feet to 0.0 feet from the site upstream to the end of the study reach. The
allowable increase in the 100-year elevation due to the floodway encroachment was
well below the FEMA and South Carolina maximum of 1.00 foot. An additional change
to the model was made which involved revising the encroachment limit on the ET line
at C.S. 226700 from 5.41 to 7.41. This change resulted in an efficient floodway while
maintaining floodway elevation increases below the 1.00 foot maximum throughout the
study reach. This revised floodway model resulted in no significant changes in
floodway widths upstream or downstream of C.S. 226700. The average floodway
velocities at the section were just over 2 fps with lower velocities out in the overbank
areas. With these low velocities, the slight bend in the floodway configuration would
have little or no impact on the system. The proposed floodway configuration is shown
on the following copy of a portion of the FEMA map.
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Conclusion:

Revising the "n" value at Cross Section "A" would not only provide a more accurate
representation of existing conditions but also provide a value more consistent with
the adjoining modeled cross sections. By revising the "n" value and fine tuning the
encroachment limits, an efficient and viable floodway consistent with FEMA and South
Carolina requirements would resuilt.
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PHOTOGRAPH LOG

#1 - Approx. 500' from river bank along power line

#2 - Upstream floodplain at bend in C.S.

#3 - Downstream floodplain at bend

#4 - looking up old wire road away from river

#5 - looking down old wire road toward river

#6 - .5 miles along old wire road from bend in C.S., u.s. floodplain
#7 - downstream floodplain

#8 - looking toward river

#9 - looking toward old State Road

#10 - 100’ from #6, upstream floodplain at edge of 10' pines

#11 - 3200' from bend in C.S., d.s floodplain

#12 - D.S. floodplain 1100' from #11

#13 -~ U.S. floodplain

#14 - back toward river from Old Wire Rd and Old State Rd4.

#15 - D.S. on 014 State Rd.

#16 - U.S. Old State Rd.

#17 ~ 0.2 Miles D.S. on Old State Road from Old Wire, toward river
#18 - D.S. along 014 State R4.

#19 - 0.2 Miles U.S. on old Sate from Old Wire Rd., floodplain toward river

#20 - U.S. along Old State Rd.
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#17 - 0.2 Miles D.S. on 0ld State Road from O17

toward river

#18 - D.S. along 0ld State Rd.
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#19 - 0.2 Miles U.S. on old Sate from 0ld Wire Rd.,

floodplain toward river

#20 - U.S. along Old State R4.



FLOODWAY HEC-2
(REVISED RESOLUTION MODEL)
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o

1332222232223 2232232 222822222233 228 1

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; ¥
***ii*ii******it‘fii* t*******itt****

T Richland and Lexlngton County, §C FISs

T2 Strean Name Congaree Riv: floodway model 10-18-00
T3 100-year flood -~  gages 292000 cfs
T4 Calibration mode finalhgh.01 and finallow.dat

15 Calibrated to 1976 flood highwater marks
T6 Also calibrated to Colymbia USGS gage dat

77 Ineffective areas based on RMA-2V mddel July 21, 2000
J1 ICHECK  INQ NINV IDIR STRT MRTRIC  HVINS 0
2 00062
J2  NPRQF IPLOT PRFVS ESRCV XSRCH FN ALLDC IBW
1 0 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

150 110 200 115
J5 LPRNT  NUMSKC tHeeki%xRROURSTED SKCTION NUMBERS* et
-10 -10

L~

0.10 .3
12000 0.12 22200, 0,065 22750 0.120 24475,

NE 4, 1.0
g Ng T0 REFLECT EFFECTIVE FLOW AREA IN LEFT OVERB
0 -

REVISE

12 36400

219600 25860
QT 5

BANK
32%088 278300 318200 310000 236300 145300 159000 138000
298400 298400 298400 298400 298400

5. 184600. 282400, 323700. 323700, 441800,

set-1 §-11-99  eq.c set-1 set-1  B§-11  §-11
BT 7.11 9.11 9.41 5025
NE 5 10.0 4909 10.0 6400 12 22200
NE 24475
X1 212950 45 22200. 22750. 0. 0. 0.
GR 145, -775. 140, -600. 130. -550. 120.
GR 108, -200. 110, 1 113. 400. 118.
GR 110, 3300, 110, 3500, 120, 3700. 122,
GR  119.9 9475 119 12400 120 17175 120,
GR 110. 22000. 110 22200. 107.6 22210, 106.5
GR  105.5 22339, 104.7 22370. 103.8 22410, 102.6
GR 99.9 22530 98.6 22570 94.8 9

. . . . 22610, 96.
GR  107.6 22730, 110. 22750, 129. 22765, 120,
GR 120, 23675, 130. 23775, . 23975. 150.

THIS RUN BXECUTRD 200CT00

#SEL FQ
133.50
CENINM ITRACE

23700 17475
038 22750
-500. 110.
1400, 114,
4900, 120,
17475 120,
22250, 106.6
22450, 100.7
22650, 92.3
23295. 118,
24175, 158,

PAGE
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4, 1.0 12000  0.12 22200, 0.065 22750 0,120 23750.
REVISED NH TO REFLECT EFFECTIVE FLOW AREA IN LEFT OVERBANK

ET 7.11 9.11 3,41 8025 23499 15475 23499
NE 4 10.0 7600 .12 22200 038 22750 12 23750
I 215700 30 22200, 22750, 2750. 2750. 2750,
GR 150, 1 140, 100, 130, 200, 120. 250 118, 300.
GR 120. 1700 120 1600 120 8775 120 15475 120. 20100,
CR 110, 22200, 107.6 22210, 106.5 22250. 106.6 22290 105.5 22330,
GR  104.7 22370, 103.8 22410, 102.6 22450, 100.7 22490 99.9 22530,
GR 98.6 22570. 94.8 22610, 96.9 22650 92.3 22690 107.6 22730,
GR 110, 22750 120. 23200, 130. 23400 140, 23600 150. 23750,
xC . 5
BT 0, . 7.11 0. 9.11 7.41 10085 26000 17000 26000
NES.  0.18 12025, Q.12 16095 0.035 19085. 0.12  19665. 0.038
NH20334.0.12 20700. 0.035 22000, 0.092 25101. 0.035 30259.4 0.
REVISED NE TO REFLECT EFPECTIVE FLOW AREA IN LEPT OVERBANK

B 11 10.0 8100 .12 8900 12 17585 12 19085 035
R 19100 12 19665, 038 20334. 12 20700, .03 22000, .092
NE 25101, 090 30259.4

z==z== HEC-2 Input file created with CodeH2

z=zz== Version; 3.98

====z= _ (CodeH2 Copyrighted 1986 - 1991

z Run Date: Tuesdag Janurary 20, 1998

2 Run Time: 15:28:29

The Following ORtions_Have Been Activated :

1. TFLOUDWAY Option,

. 2. HSMM_FW_QUTPOUT Option.

Cross Section 1.0

(ross Section A {ESMM Draft)
X1 226700 87.  196€5. 20334, 1800. 7000. 11000. 0,
GR 145, 5225, 140. 5243, 135, 5260. 139. 5285. 125. 5340.
GR 125, 5660, 130. 5685, 135, 5675. 135, 5690, 130. 5705.
Gr 125, 5725, 125 8100 125 8900 125, 12025. 130. 12125,
GR 133, 123125. 130. 12525. 125. 12585. 125, 16985, 130 16995,
GR 130. 17025. 125. 17035, 121. 17225. 120. 17325, 120 17505,
GR 125. 17535, 130. 17545, 135. 17555, 135 17585. 130 17600
GR 128. 17765, 125, 18365 125 19085 130 19095. 135 19100
GR 135, 19115, 139. 19145 125 19195 123 1929¢. 125 19375,
GR  125.7 19665. 105.7 19700 96.3 16755 96.4 19815. 95.6 19895,
GR 102. 19815, 103.89 20000 106 20085 20265, 110 20295.3
GR 112, 20312.2 114, 20328.9 114,57 20334 116 20346.7 118 20368.9
CR 120, 2039%.9 122, 20428.8 124. 20495.6 124 20584.8 123,44 20700
G 122, 20998.3 120, 21456.6 120. 21908.6 120. 22000, 120. 22276,
GR 120. 22565.4 122. 22806.7 122. 23017.1 120. 23214.8 120. 23922.6
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0GR~ 122, 24112.3 122. 24166.9 122. 24293.8 122.
( 122. 25148.2 124. 25236, 126. 25489.5 128,
Ga 128. 26786.1 130. 26898.9 132, 275713 .8 134,
GR 140. 29059.4 144, 30259.4
set-2 set-2  8/99  8/99
ET 7.11 0. 9,11 7.11 5550
XE 0.18 10875, (12 19585, 0,038 20415, 12 28604.8 0.
REVISED NE 70 BRPLECT EFPECTIVE PLOW ARBA IN LRPT OVERBANK
NH 10 3450 175 6175 175 6175
NH 15014 12 10585 038 20415 12 24100
NE 27394, 10 28605
Cross Qe"tlon 2.0
Cross Section B (HSMM Draft)
X1 234100 824 19585 20415 2500 8000 7400
GR 150, 1415, 125, 2465, 120. 2585, 120
GR 125 3450 125. 4135 120. 4415, 120
cR 131 5715 125 £175, 130 9715, 139
GR 125 10035 12 10165, 125 10275, 125
G} 125 11075 125 13400 142 15014 129
R 126.1 18915 127.3 19015, 126 .4 14115, 124,
gr 11,9 19588 106.3 10895 100.1 19875, 101.1
R 1027 20175 1062 20125, 110, 20371.5 112,
GR 116. 20402.5 118, 20408.2 120 20412.8 121,
GR 122, 21233.1 120, 21638.9 118 21652.6 116.
gR 118, 21695.5 120. 217013 120. 21739.7 120
R 120. 22858.1 120, 22976.6 120. 23128.4 122,
GR 124. 24109 124, 25062.7 124. 25450, 124,
GR 124, 26362.% 126. 26437.4 126. 26506.4 124,
GR 124, 27035.7 124, 27394 126. 27562.6 128.
GR 132. 28086.5 134, 281713 136, 28215.1 118.
GR 142, 28483.5 144, 28533.8 146, 28571.2 148,
g 13 18 18400 (180 20000 L1200 21850 035 23850 .
1 24650 035 29870 038 30700 L1200 33840 175 36610
¥ 37010 08 1200 175 41300 L1200 42300
0T 6 148000 242000 291400 291400 435000
12 364000 262000 278300 318200 310000 236300 145300 158000 138000
219600 258600 164700
PRELIMINARY ET DATA
ET 0. {, 0. g, 9.11 0. 0. 0. 28450. 379
REVISED PRELIMINARY BT DATA
get-2  set-2  8/99  8/99
BT §.11 7.11 19835
REVISED WY TO REFLECT EFFECTIVE FLOW ARER IN LEFT OVERBANK with brld§
i 16 10.% 18030 24200 10.0 24500
NE 28331 12 29870 038 30700 12 11089
NI 13840 115 16610 10 370190 10 37200
N 41300 il 42830

22656

175
10

35900
A2
10

15014 12650
13400 12
25450 10
0
125 2915,

125, 4865,
128, 9915,
130 10875.
128.4 18715.
126.5 19565.
101.7 20000,
114 203949
122, 20417.2
116. 21689.8
12 21884,
124, 235€8.9
124, 26132.9
124, 27025.7
13¢, 27995.3
149, 28433.9
J. 0.
28331 35900
27480 12
31804 12
39800 .2
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Xl 238900 55 20870 38700 3800 31500 4800
¢ 150 17200 125 18030 120 18340 120
Gk 125 19100 125 18700 120 20000 120
GR 130 20400 130 20950 125 21850 125
GR 120 24150 120 24200 120 24500 125
GR 125 27480 128 28000 142 28331 126
GR 106.3 29880 100.1 30160 101.1 30180 102.7
GR 123.1 30700 123 31080 123 31200 110.9
GR 123 31400 121 31800 120.5 31900 125
(R 124 34250 125 34550 125 35850 125
GR 125 37200 125 39800 125 41300 130
GR 140 42000 14 42150 150 42300 155
BEGIN CODING OF EXISTING INTERCEANGE FILL POR TWELFTH STREET
HEMM n-valuss
N 13 L1800 18400 L1800 20000 .12 21850 035 23850
NE 74650 035 29870 038 30700 L1200 33840 175 0 16610
NE 37010 08 37200 L1750 41300 L1200 42300
PRELIMINARY ET DATA
BT 0. 8. 0. {. 9.11 0. 0. 0. 28810 400
REVISED PRELIMINARY ET DATA
set-2  set-2  B/9%  §/99
E% 7.11 g, 1% 1.11 21160
REVISED NH TO REFLECT XFFECTIVE FLOW ARER IN LEFT OVEREANK w-bridge
KE 16 10.0 15100 12 24800 10 25600
NH 29870 038 10700 12 11080 10 32000
NE 14250 10 34550 175 16610 10 39800
NH 42300 10 42830
11 239370 0 ] 0 470 470 470
CODING OF INTERCHANGE FILL INCLUDED
NC 0 0 0 g .3 il 0
15, 0,18 in. 0.185 1470, 0.12 1670, 0.035 5270 0.12
£020. 0.035 8070, 0.12 9170.  0.035 9875, D.038 10425, .12
%i%gg 0 175 %7170 0.08 17570 $.175 %7870 8.035 %8170. 8.12
REVISED NE TO REFLECT EFFECTIVB FLOW BRER IN LEFT OVERBANK -br
B 12 5200 10 6800 12 9575
NH 10835 10 1190& 2 0.12 13736. 0.175 14000
NE 16200 10 15750 10 21691
set-2  set-2  8/99 8é99
ET 0. 0. 7.11 0. 9.11 7.11 60

Cross Section 3.9

i P L L L B B DO DO
B2 OB LD OO e L) O CO
S TN W o L OO0 GO B o
LTI COD O =IO
LD OOCDIOO IO COO OO

10428
14460

240

e b LA LD LI BRI BRI CO DI

35900

.12
175

15700
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239800 94 9575 10425 430 410 430
o0, -2700. 125, -1900. 120, -1850. 120. -1380. 125, -1300.

125, -200 120. 200, 125. 400. 130. 530.
130, 1800. 125. 2130. 125. 4000. 120. 4050,
120. 4559, 125. 4760. 125. 5200 125. 6020.

125 7820 130, 7930. 132, 8300, 1317 3030
130, 9195, 125, 9575. 106.3 9600, 100. 9875,

101.47 10000. 102.3 10175. 110. 10291.1 120, 10343,

121.56 10425, 122. 10433.7 124. 10467.7 126. 10490.5
124, 10865.3 122, 16894.8 122. 10916.9 124, 10939.6
122, 11209.2 122, 11220.3 124, 11308.8 124, 11567.4
120. 11904.2 118, 12226.4 116 12361.6 114, 12415.3
112. 12813.5 110, 12849.8 110 12923.6 112 12929.,5
124, 12980.7 126, 13042.1 126, 13170 128 13736
139. 13825.4 130 14000 129 14400 128 15864.9

142 16200 139.1 17170 138, 17453.7 132, 17568.8
132, 17597.7 162, 178148.7 160.23 17870 158. 17934.5
132, 18165.2 132.46 18170 134, 18186.2 148, 18322,
124 18644.,1 124, 18657.9 126, 18669.5 130, 18713.6
128 19076.3 128 19089.9 110, 19136.7 1310, 19750
132. 20406.6 132, 21481.5 138, 21690.9 138, 21661
CODING OF INTERCHANGE INCLUDED

HSMEM n-values

12 12 12275 034 13125 12 15975 L1750 18495 i

19025 ,175 19825 A2 20315 1 21055 1 21405 1

23105 20 24175 .20 24800 ] 0 0 ] 0

KEVISED PRELIMINAEY ET DATA

set-2  set-2  8/99  8/99
7.11 9,11 10.41 e400 18688

REVISED NH TO REPLBCT EFFECTIVE PLOW AREA IN LEFT OVERBANK v-br

A .3

19 10 3550 06 4500 10 €200 .06
12061 0.120 12275 034 13125 12 13600 10
15975 il 16700 14 17370 175 18495 06
19825 10 20315 10 21055 1 24175 10

241500 95 12275 13125 2000 800 1700 ]

150 1 125 800 120 850 120 1320

125 1800 125 2400 120 2900 120 3070

130 1300 130 1550 130 §500 125 4830

125 6200 125 6700 120 6900 120 7250

125 8000 125 10520 139 10630 132 11000

141 12061 125 12275 106.3 12300 100 12575

102.8 12875 106.2 13035 111.8 13106 125 13125
138 13600 125 14300 125 15000 127 15300
127.4 15975 125 16300 125 16700 127 17000

123 18300 123.4 18495 124 .4 19025 125 19350

128 20315 130 20335 132 20355 134 20365

138 20400 149 20415 142 20425 144 20440

148 20465 150 20475 152 20494 154 20535

148 20605 150 20625 154 20655 154 20755

154 20865 152 20885 150 20905 148 20915

144 20935 142 20045 140 20955 138 20965
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GR. 134 20995 132 21010 130 21015 128 21035 126 21055
126.9 21405 125.3 23105 125 24000 127.9 24175 130 24300
L., 135 24470 140 24600 145 24700 150 24800 155 24800
REVISED PRELIMINARY ET DATA
set-2 set-2  8/99  B8/99
ET 0. 0. 11 0. 9.11 10,41 5400 18500 12104 18900
- REVISED NE TO REFLBCT EFFECTIVB FLgH AREA IN LEFT (VERBANK -br
NH 18 10 3800 ,06 4830 10 £400 .06 8100 10
NE 119800 A2 12275 034 13125 12 13300 10 15270 12
NH 15875 .175 15495 06 190625 10 20315 10 21055 1
NE 21405 1 23165 .2 24175 10 24700 0
11 241850 £3 1287 13125 350 350 350 0 0 0
GR 150 1 125 800 120 850 120 1320 125 1400
R 125 1860 125 2600 120 2900 120 3070 125 3100
GR 127 3230 139 3600 139 3800 130 4500 125 4930
R 125 5500 125 6400 125 6700 120 6750 120 7000
GR 120 1258 128 7460 125 8100 125 10520 130 10430
&R 132 11060 135 11509 1438 12104 125 12275 106.3 12309
GR 100 12578 1 12600 102.8 12875 106,2 13035 111.8 13100
GR 125 13125 1267 13130 130 13140 127 13300 125 14300
GR 126 15278 28 15900 127.4 15975 125 16300 129 16620
GR 125 17350 123 16300 123.4 18495 124 18730 126 15025
GR 128 20315 140 20415 154 20535 156 20845 134 20995
GR 128 210535 ‘26 21405 125 3 23105 125.3 23410 127.9 24175
GR 135 24478 140 24600 24700
crogs sections 242049, 2420~J, 242120, 242121, 442169 242170, 242240, 242241
NC 0 { 0 ] 5 0 0 0 9 0
8 10765 Aig 12065 06 13935 034 15375 .06
15990 034 17270 06 420 g8 22200 0 D 0
REVISED ¥E 70 RthELT SFFECTIVE FLO¥ AKER IN LBFT OVERBAHK
31 17 10 318 10 859 1320 10 31070 .06
3640 i 5440 12 6040 10 10765 034 12065 10
ng 14000 634 15375 06 15800 034 16375, 034 17470 06
il 17800 i 21870 .2 22200
set-2  set-2  8/9%  8/99 '
ET 7.1l 9.11 7.11 5540 17240 10815 17900
11 242049 &7 18815 12065 179 178 17 0 0 0
GR 150 1 140 315 125 800 120 850 2 1320
GR 125 1500 125 2600 120 2900 120 3074 125 31100
GR 130 3230 130 3640 130 4500 125 4839 125 5440
GR 125 LY 128 8750 120 6940 120 7250 12% 7460
GR 125 9415 128 10526 130 10630 132 10765 18] 10815
GR 133 11425 101 11095 100 11123 151.2 11123.1 151.2 11147
GR 1060 11147.1 105 11525 100 11663 152 11663.1 152 11687
GR 160 11687 192 1169{ 133 11785 130.8 12615 154 .8 12065
G 147 12706, 148 .8 13935 118 14000 117 14235 1493 14235.1
GR 149.3 14240 116 14290.1 115 14350 114 14480 106 14525
GR 106 14585 11 14570 117 14620 129 14650 12§ 14925
Gk 152 14825.1 152 14980 129 14580.1 127 15320 135 15375
6R 156.6 15800 1564 15994 127 16050 127.0 16325 151.5 16325.1
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6B~ 153.5 16375 127 16375.1 17 17075 145.7 17075.1 145.7 17125
{27 171d5.1 127 17454 145 17470 144.5 17800 144.5 20350
G 147 21420 130 21457 131 21713 147.6 217131 147.§ 21730
GR 131 2173001 130 21982 152.6 21982.1 152.6 22000 130 22001
GR 130 22145 158.7 22200
SOUTH BASTERN BELIWAY
HSMEM n-values
NH 8 A1 10765 034 12065 06 13935 034 15378
NH 15990  .034  1M70 6 21420 08 22200 0 0
REVISED NH TO REFLECT EFFECTIVE FLOW AKKA IN LEFT OVERBANK ~~ w:br
n-values,left to reflect &/s ground; imeffective flow due to hig section
NH 15 10 455 1 10 588.9 10 1404 .1 10 3100.1 1
N 33001 11 3435 A1 6900 11 10815 034 12065 .06
NE 13935 034 15375 06 15990 034 17470 6 21420 .2
NE 22145
set-2 set-2 B/ey /o0
BT f 711 0 s.1u 7.11 5540 17240 10815 17900
1 242050 95 10815 12065 1 1 1 0 0 0
¥1242050 106 10765 12065 1 1 1 0 0
BT 31 3481 187 151 588.9 157 151 1380 154 154
BT 13801 154 128 1404 154 128 1404.1 154 154 2955.1
BT 155 146.1 3434.9 155 145.7 3435 155 147.2 5580.1 155
BT  141.5 6500 15% 143.5 9113.1 155 145.5 9263 155 149.5
BT 10787 153 149 10765 155.1 1491 11123 160.3 151,2 11663
BT 160.3 152 12065 155 150 12700 147 0 13935 148.8
BT  147.6 14235 158.2 145.1 14325 153.1 152 15375 154.8 153.7
BT 15375 154.8 0 15890 156.7 15% 16325 155.1 153.2 17075
BT 1475 145.8 17470 145 143 21429 146.9 1449 2113 143%.6
BT 147.6 21882 15¢,6 152,6 0 0 i )
Gk 150 348.1 i33 400 133 455 150 455.1 150 457.9
Gk 133 458 133 536 150 588.9 154 1380 129 1380.1
- 120 1404 154 1404.1 145 2955.1 120 1020 120 3100
- 145 31001 145 3110 120 10,1 120 3300 145 1300.1
GR 145 5310 120 3310.1 120 3380 125 3434.9 147.2 3435
GR 143 5580.1 121.5 5626 120 6848 143 6900 145 9113.1
GR 139 9150 130 9227 145 9263 145 9415 147 10757
GR 132 10765 153 10815 133 11025 101 11095 100 11123
Gk 151.2Z 11123 i51.2 11147 100 11147 165 11525 100 11663
GR 152 11663 152 11687 100 11687 102 11690 133 11785
Gk 130.8 12015 154.8 12065 147 12700 148.8 13935 118 14000
GR 117 14235 149.3 14235 149.3 14290 116 14290 115 14350
@R 114 14460 106 14525 106 14555 111 14570 117 14620
GR 129 14650 129 14925 152 14925 152 14980 129 14980
CR 127 15320 i85 15375 156.6 15999 n 169050 127.0 16325
GR  153.5 16325 153.5 16375 127 16375 127 17075 145.7 17075
GR 145.7 17135 127 17125 i27 17454 145 17470 147 21420
GR 130 21457 131 21713 147.6 21713 147,6 21730 131 21730
GR 130 21982 152.6 21982 152.6 22000 130 22000 139 22145

NH § 11 10765 .034 12065 060 13835 034 135375
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ME 15990 .034 17470 06 21420 08 22200 0 ]
REVISED WE TO REFLECT EFFECTIVE FLOW AREA IN LE¥T OVERBANK w-br
n-values, left to reflect d/s ground; ineffective flow due to hig section
NH 9 10 3100.1 Al 10815 034 12065 .06 13935 034
NE 15375 06 15930 034 174710 .08 21420 2 22145 )
set-2  aset-2  8/%%  ¢/%%
ET 0 7.11 ] 9.11 7.11 5540 17240 10814 17900
1 242120 95 10815 12065 70 10 10 0 ] 0
BT 30 348.1 157 151 588.9 157 151 1380 154 154
BT 1380.1 154 128 1404 154 128 1404 .1 154 154 2955.1
BT 155 W61 38 155 UST 3435 158 7.2 55801 15
BT 143.5 6909 155 1335 91i3.1 135 145.,5 5263 155 1495
BT 10757, 155 149 11123 160.3 151.2 1663 160.3 152 12065
BT 155 150 12700 147 0 13935 148.8 147.% 142335 150.2
BT 149,1 14925 153.1 152 15375 154.8 1537 15375 154.8 0
pI 13350 156, i35 16325 155.1 153.2 17073 i47.3 185.8 L747y
BT 145 143 21420 146.9 144.9 21713 149.6 147.6 21982 154.6
BT 152.% { ) {
g 150 38l 133 400 133 455 150 455.1 150 457.9
3 133 455 133 538 159 588.9 154 13§0 ey 13801
GR 120 1404 154 1404.1 145 2995.1 120 3920 120 _3100
ok 145 3100.1 145 3110 120 3110.1 120 3300 145 1300.1
GR 145 3310 120 3310.1 129 3380 125 3434.9 147.2 3435
Gk 143 5580.1 1210 3626 120 6848 143 8500 i85 §ii3.1
GR 130 9159 130 9221 145 9263 145 9415 147 10757.1
GR 13 10765 153 10815 113 11025 101 11095 100 11123
G 15,2 113 1512 1] 100 11147 105 11525 100 11663
G 152 11603 132 11647 196 11687 102 11650 133 11783
Gk 130.8 12018 154,38 12965 147 12700 148.8 13935 118 14000
GR 117 14235 149%.3 14235 149.3 14290 11 14290 11% 14350
GR 114 14480 106 14523 106 14555 111 14570 117 14620
gk 129 14650 143 14925 152 14975 152 14980 123 12580
GR_ 1217 15320 155 15375 156.6 15999 127 16050 127.¢ 16325
” 153.5 16325 1335 15375 127 16375 127 i707% 145.7 17975
. BT 17125 7 1718 127 17454 145 17470 141 21420
@xr 138 11457 13i 21713 147.0 21713 17,6 41730 131 21730
GR 130 21982 152.6 21982 152.6 22000 130 22000 130 22145
set-2  set-2 8/99 /99
ET 0 7.11 0 9.1 .11 5540 17240 10815 18000
A1 i078 B34 1a06d Qo 13335 L0340 1530 .
NH 15990 03 14N Q6 21420 08 22200 0 T
e REVISED NH 70 REFLECT EFFECTIVE FLOW ARER IN L%FT OVERBANK w-br
Wi i 1§.49 830 i 1328 1% 3078 Y 394§ il
W 5600 ,06 6750 10 10815 034 12065 .06 13935 L034
NE 15375 N 15990 034 17470 Rl 21420 : 22251 {
11 242121 84 10815 12065 1 1 1 40 R .0
Ok 13¢ i 145 800 146 850 id 132§ i3 1400
GR 125 2300 125 2600 120 2909 120 3070 123 3100
GR 127 3540 130 4200 130 4500 125 4830 125 5600
GR 125 6700 120 6750 120 7250 125 7460 125 9415
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G2 125 10520 13) 10630 132 10765 153 10815 133 11025
101 11095 100 11123 151.2 11123 151.2 11147 140 11147
Ga 105 11528 100 11663 152 11663 152 11687 100 11687
Gr 102 11650 133 11785 130.% 12015 154.8 12065 147 12700
GR 148.8 13435 118 14000 117 14235 149.3 14235 1493 14290
GR 116 14240 115 14350 114 14480 106 14525 106 14555
GR 111 14570 17 14620 129 14650 129 14925 152 14925
GR 152 14960 i2% 14980 1ei 15320 155 15375 156,6 15850
GR 127 16050 127.0 16325 153.5 16325 153.5 16315 127 16375
Gk 127 171075 145.7 17075 145.7 17125 127 17125 127 17454
GR 145 17470 144.5 20350 147 21420 130 21457 131 21713
G 1T.8 21713 147.6 21730 131 2175 130 21982 15¢.0 21562
GR 152.% 22000, 130 (22000 . 130 22145 158.7 22200
NH 8 11 19765 034 12065 6 13935 034 15375 .
NE 15990 .034 17470 06 21420 08 22200 0 0
REVISED WH 70 REFLECT rrBCTIVE FLOW AFek IK Lbrt OVERBANE
AC N 3 5 )
% 13 16,4 830 10 3070 11 3529 10 5600 {6
¥ 5829 10 10793 034 12065 .06 13935 034 15375 06
R 15390 034 17470 06 21420 2, 22200
set-1 set-2 /%% §/99 .
BT 0 7.11 0 9.11 7.11 5h4( 17240 10793 17500
i1 242169 85 10743 12065 4y 49 4§ 0 0
GR 150 1 125 800 120 850 120 1320 125 1400
GR 125 2300 125 2600 120 2900 120 3070 125 3100
GR 127 3529 30 £200 130 4500 125 4830 125 5600
GK 125 5700 120 6750 12§ 6829 120 7250 125 7469
GR 125 6415 125 10520 130 10630 132 10765 153 10733
GR 133 11025 101 11095 100 11123 151.2 11123 151.2 11147
oR 100 11347 163 11525 100 11663 152 11663 152 11687
GR 100 11687 102 11690 133 11785 130.8 12015 154.8 12065
GR 147 12700 1488 131935 118 14000 117 14235 149.3 14235
GR  149.3 14290 116 14290 15 14350 114 14430 106 14525
3. 106 14555 il 14570 117 14620 129 14650 128 14929
152 14375 152 14980 128 14989 121 15320 155 15375
Gk 156.6 15590 127 16050 127.0 16325 153.5 16125 153.5 16375
G 127 16375 127 17075 145.7 17075 145,17 17125 127 17125
GR 127 17454 145 17470 144.5 20350 147 21420 130 . 21457
GR 131 21713 147.6 21713 147.% 21730 131 217130 130 21982
gk 152.% 21582 152.6 22000 130 22000 130 22145 158.7 22200
XK 8 A1 10763 034 12065 06 13935 034 15375 .
KR 15930 .034 17470 U6 21420 e 22200 0 b
REVISED NE TO REFLECT EFFECTIVE FLOW LERE TN LEFT OVERBANK
NH 4 10 3100.1 L1l 10793 034 12065 06 13535 034
NE 15375 .06 15990 034 17479 06 21420 22145
ser-2  set-2 &/%9 8é99 )
BT i 7.1 0 9.11 7.11 5540 17240 10793 17500
X1 242170 5 10793 12065 H 1 1 0 0
BT 3 3481 157 151 588.9 157 151 1380 154 154
BT 1380.1 154 178 1404 154 128 1404.1 154 154 2955,1
BT  147.%6 146.1 1434.9 147.2 145.7 3435 147.2 147.2 5580.1 145
BT  143.5 5900 145 143.5 3113.1 149.5 145.5 3263 143.5 143.5

-~
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BL. L0757, 155 149 10765 155.1 149,1 11123 160.3 151.2 1186}

160.3 152 12065 155 150 12700 14 0 13935 148.8
b 147.6 14235 150.2 149,1 14925 153.1 152 15375 154.8 153.7
BT 15375 154.8 0 15990 156.17 155 16325 155.1 153.2 17075
BT  147.5 145.8 17471 145 143 21420 146.9 144.9 21713 149.6
BT  147.6 21982 154.6 152.6 0
oR 150 348.1 i}3 400 133 455 150 455.1 150 §57.9
GR 133 458 kX] 536 150 588.9 154 1380 120 1380,1
GR 120 1404 154 1404.1 145 2955.1 120 3020 129 1100
GR 145 3100.1 145 3110 120 3110.1 120 L3300 145 3300.1
oR 145 3318 120 33101 120 3380 125 34349 147.2 3435
GR 143 5580.1 11,5 5626 120 6843 143 5900 145 9113.1
GR 130 9150 130 9227 145 9263 145 9415 147 10757
GR 132 10765 151 10793 113 11025 101 11095 100 11123
ok 151.2 11123 151.2 11147 100 11147 109 11525 10 11663
GR 152 11663 152 11687 100 11687 102 11690 133 11785
er  130.8 12015 1548 12065 147 12700 1488 13935 118 14000
GR 117 14235 149.3 14235 149.3 14290 116 14290 115 14350
ok 114 14430 106 1402 106 14555 i 14570 117 14620
GR 129 14650 129 14925 152 14825 152 14980 129 14980
GR 127 1532 155 15375 156.9 15999 127 16059 127.0 16325
G 153.5 16325 183.5 16375 127 16375 127 17075 145.7 17075
o 145.7 17125 iad 17125 127 17454 145 17470 147 21420
GR 130 21457 131 21713 147.6 21713 147.6 21730 131 21730
Gk 130 11982 152.86 21982 157,86 22000 11 22000 130 22145

ept-2  get-2 /49 8/99

BT b 7.11 H §.11 7.11 5540 17240 10606 17500

N 8 11 1765 (038 12065 08 13935 034 15375

NH 15490 034 17870 6 21420 A8 22200 0

PEYISED NE TO DEFLECT EFPECTIVE PLOW AREA IN LEFT OVERBANK
hE 1 il 3 1 1 5415 11 10806 034 12065 06
L 13935 134 15175 .08 15490 034 171470 _he 21420 2
NH 22145 ]
A 242240 g4 10806 12055 70 78 70 8 0 0
30 348.1 157 151 588.5 157 151 1380 154 154

w1801 154 128 1404 154 128 1404.1 154 154 29551
BT 155 146 .1 34348 155 145.17 1435 155 1472 55401 155
BT 1418 £80h 155 1435 9111.1 155 1485 2261 185 1495
B 10757 155 149 11123 160.3 151.2 11663 160.3 152 12095
BT 1585 15 12704 147 0 13935 148 R 1478 14235 150.2
BT 1491 14925 1531 152 15375 154 .8 153.7 15175 1548 f
ET 15990 156.7 155 16225 185,21 181,12 11075 147.5 145.8 17470
BT 145 143 21320 146.9 1449 21713 145.6 147.6 11982 154.%
BT 152.6
GR 150 1481 113 400 11 455 158 455 .1 150 457.%
GR iRX] 458 JRE] 53§ 150 £gg.9 154 1180 1 13801
GR 120 1404 154 1404.1 145 2555.1 120 3020 120 3190
7R 145 3100.1 145 311 126 3101 120 3300 145 1306 1
GE 145 3318 120 3310.1 120 3340 125 1434.9 147.2 3435
GR 11 55801 121.5 £E26 120 £348 JLE] £900 145 01131
aR 13 9154 130 9227 145 §263 145 5415 147 16757
G 132 10765 184040 10806 133 11025 10 11095 100 11123
) 151.7 11121 181,72 11147 106 11147 105§ 11525 180 11663
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& 152 11663 152 11687 100 11687 102 11659 133 11785
{ 130.8 12015 1548 12065 147 12700 1488 131835 118 14000
G 117 14218 149 1 14215 149 1 14290 114 14290 115 1150
gR i 14488 106 14525 106 14558 111 14570 1 14520
ok 129 14650 129 14525 152 14925 152 14980 129 14380
GR 121 15320 18% 15375 156 4 15659 127 16050 1270 163258
& 1538 16178 181§ 16175 171 16175 127 17078 1457 17078
G2 14517 17128 127 17128 127 17454 145 1NN 47 21420
GR 130 21457 131 21713 147.6 21713 147.6 21730 131 21730
GR 130 21982 152.6 21982 152.6 22000 130 20145
get-2  set-2 8/99  8/99
BT i 7.1 ] 5,11 7,11 5549 17240 10804 17300
il H L1100 1076k L0340 12068 Jpe 138t 034 15278 .
§H 15990 034 17470 06 21420 08 22200 0 i
RRVTSRD NK TO RRFLRCT RFFRCTIVE FTOW ARRA TN TRFT OVRRRANK
3l 12 100 070 n 3535 10 5515 11 815 10
41 10806 AU 12065 i 1303L Ju 15375 b 15908 A
NE 17470 ,06 21420 .2 22200
X1 242741 87 10806 19068 1 1 1 0 i N
13 150 1 125 800 129 fs0 120 1120 125 1400
o 125 1500 125 2400 125 2600 128 2000 120 0N
GR 125 3100 130 3230 139 3535 130 4500 125 4830
R 195 5535 195 5700 178 £700 120 6750 190 6835
: 120 7258 125 1460 125 9415 125 10520 130 10830
GR 112 10765 1E0.6 10806 11 11025 in 11095 108 111
G 15t.2 11123 151.2 11147 130 11147 105 11525 100 11663
) 187 11667 182 11687 100 11687 107 11690 111 11785
R 1308 12015 15448 12065 147 12760 148.8 13935 118 14000
G2 117 14215 1401 14038 149.1 14208 114 14390 115 14150
GR 114 14480 106 14525 106 14555 111 14510 117 14620
ar 199 14450 129 14835 187 149725 187 14980 179 14980
R 127 15320 155 15375 156,46 159490 127 16050 127.40 16325
53 151.5 16225 153.5 16375 127 16375 127 17875 145.7 17075
Ga- 145,17 17125 127 17125 127 17454 145 17470 144.5 20350
147 71420 110 21457 131 21713 147.4 21713 147 6 21710
Gy 131 11730 130 21842 152.4% 21882 152 .4 22000 138 22000
GR 130 22145 158.7 22208
aet-2  set-2 8790 B[99
BT 7.11 9,11 7.11 5540 176440 11880 1760
N 12 i 3412 A1 4867 10 6262 06 8212 10
¥4 11750 038 17825 1 13040 10 14500 178 18820 10
NE 22000 .o 228800 1 25070
31 242440 82 11900 12825 159 199 199 ] § ]
aR 154 1 128 B0 128 850 120 1320 125 1400
i 125 1800 128 7600 120 2900 120 3070 125 3100
GR 130 13 130 3700 110 1812 110 1500 127.5 1682
R 125 4830 125 §262 129 6300 125 6700 120 6750
R 120 7250 128 8200 125 8212 125 10368 125 10529
GR 130 10630 117 11800 130 11630 125 11750 147.%4 11800
ap 135,52 11832 125,40 11800 128.9 11920 122 12000 1024 12128
GR 106.5 12680 100.4 12775 1313 12625 135 13000 130 13200
eR 131 13400 125 14500 118.9 15270 114.8 15370 111.9 15470
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GR.. 101.8 15490 1018 15510 113.8 15570 115.9 15970 118.8 16070
¢ 110 161390 129.1 16520 124 14820 116 18850 128 18870
1Y 130 18900 112 18925 134 18640 136 18960 138 18980
GR 140 19000 142 19020 144 19040 146 19080 148 19170
GR 150 19478 160 19545 164 19579 164 19620 1€0 19655
GR 150 20110 130 20380 128 20430 126 20440 124 20460
GR 122 20480 130 20610 112 20770 132 22000 112 22800
G 132 24820 155 25070
ADDITION {F INTERCHANGE INCLUDED
e 0 ] i 1 X! 0 D 0 0 0
12 12 12000 034 12825 L1200 15225 06 15325 1
NE 173128 06 177728 175 18025 N6 18635 12 19188
¥E 20075 175 21005 120 24208 0 I I 0
REVISED NH 70 REFLECT EFFECTIVE FLOW AREA IN LEFT OVERBANE ¥-br
[ 18 0 41113 1 5113 18 f413 08 9000 10
[ 11830 17 17000 018 128725 17 13000 10 14400 17
Y2 15228 06 15228 178 17325 0 17725 A5 18025 ¢
¥ 18635 1 21208 .2 23605 10 24200 f
set-2  sef-2 Big% £/53
T 0 b 7.11 { 9.11 16.41 5412.5 17704 11830 17500
Y1 243000 g0 12008 17875 560 560 560 f Q) 0
R 156 1 134 150 133 400 IR} 516 178 544
R 1322.5 1200 125 1350 120 1380 120 1410 127 1415
GE 128.4 1540 129 2760 129 2750 11§ 2800 120 3750
G® 17258 3778 123 .4 4113 121.7 4475 1723 LEAY) 1233 5113
G 1215 5250 173.5 5400 122 5080 1218 5h74 121 5901
gp  120.8 £413 1207 6848 120.7 £000 132 7600 128.8 9060
GR 129 6113 129 9150 128.2 9727 129.7 9264 131 10185
GR 123 10278 1707 10570 17658 10757 178 .5 10693 14800 11830
GR 124.%4 11920 1131 12000 103.5 12125 107.4 12640 1.5 12775
G 1324 12825 115 11000 1310 131200 11 13409 125 14200
= 120 14400 120 14500 115 14600 110 14620 118 14640
115 14700 117 15100 128 18700 174 .7 15275 136 15760
R 129.9 15725 127 1100 126.8 17325 126.5 17725 1263 18025
R 126 13570 126.9 18635 122 19600 1311 19185 128 10815
o) 130 19825 140 15865 146 19490 146 19495 14§ 20025
4 130 20075 110 % 21200 131.5 230108 132 23950 158 24700
ADDITION OF INTERCHANGE FILL
TISED DATA FROM 2430400 (ADJUSTED DUE TO SLOPE)
ET i ] 0 0 9,11 { 0 0 12000 185
(LY 12 12000 034 12825 12 15075 175 18275 .
NH 16595 175 18815 g 19085 N6 19760 17% 97315
XH 24200 ] 0 9 ] 1 B 8 0
REVISED NE TO REFLECT EFFECTIVE FLOW AREA IN LEPT OVERBAN ¥-br
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